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Table 1
Change in Minimum Joint Space Width (mJSW) by Tertile of Weight Change
Lost No. Weight Mean (SD) Weight No. Stable Mean (SD) Gained No. Weight Mean (SD) P-value
0-12 months 279 292 286
Weight change -4.35 (3.97) -0.01 (0.73) 3.52 (2.64)
Change in mJSW -0.12 (0.58) -0.04 (0.51) -0.11 (0,56) 0.16
12-24 months 285 276 287
Weight change -3.67 (2.99) 0.04 (0.63) 3.48 (2.73)
Change in mJSW -0.05 (0.62) -0.03 (0,54) -0.13 (0.42) 0.09
0-24 months 283 283 296
Weight change -5.09 (3.89) -0.18 (0.83) 4.26 (2.61)
Change in mJSW -0.16 (0.69) -0.11 (0.60) -0.18 (0.57) 0.39
Table 1
The association of different exposures in EOA cases compared to controls with
K&L>¼3
Exposure aOR (95% CI)
Family history of arthritis 1.2 (0.7, 2.1)
Previous hand injury 1.5 (0.8, 2.7)
Excessive hand use at work or in pastimes 1.6 (0.8, 3.2)
BMI>30kg/m2 1.1 (0.6, 1.9)
Type 2 diabetes mellitus or impaired fasting glucose 0.6 (0.2, 1.8)
Hypertension 1.2 (0.7, 2.1)
Dyslipidaemia 4.7 (2.1, 10.6)
Prescribed a lipid regulating drug 1.2 (0.6, 2.4)
Metabolic syndrome (>¼3 factors) 2.7 (1.0, 7.1)
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access database (http://www.oai.ucsf.edu). Speciﬁcally, we examined
data from the baseline, 12- and 24-month follow-up visits for subjects
with symptomatic radiographic knee OA enrolled in the Progression
subcohort. At each visit, subjects completed an extensive battery of
questionnaires; weight was measured with a balance beam scale; and
ﬁxed ﬂexion, weight-bearing PA radiographs of both knees were
obtained using a standard protocol and the Synaﬂexer platform.
Medial compartment mJSW was determined using digitized images
and a software tool; all images from an individual subject were
analyzed together blinded to time sequence (see http://oai.epi-ucsf.
org/datarelease/SASDocs/kXR_QJSW_Duryea_descrip.pdf for
documentation). Mean change in mJSW was examined by tertile of
weight change between 0-12, 12-24 and 0-24 months. Correlations
between weight change and change in mJSW were examined in
bivariate and multiple variable repeated measures models adjusted
for age, sex, race/ethnicity and use of pain medications at each visit.
Results: Of 1388 subjects with symptomatic radiographic knee OA
enrolled in the progression subcohort, 888 with measurement of mJSW
at two or more time points were included in this analysis. Mean (SD)
age was 61.0 (9.1) years, weight was 85.4 (15.9) kg, and mJSW was 3.82
(1.67) mm at baseline visit. Mean (SD) change in mJSW from 0-12,12-24
and 0-24 months was -0.09 (0.55), -0.07 (0.54) and -0.15 (0.62) mm,
respectively. There was no signiﬁcant difference in mean change in
mJSW by tertile of weight change from the 0-12, 12-24 or 0-24-month
follow-up visits (Table 1). Change in mJSW was not signiﬁcantly
correlated with weight change in both univariate analyses (all R values
were < 0.10) and multiple variable adjusted models.
Conclusions: These data fail to demonstrate an association between
weight loss and a reduction in the rate of decline in mJSW in subjects
with symptomatic radiographic knee OA. Weight loss does not appear
to have structure modifying effects in subjects with symptomatic
radiographic knee OA.
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PATTERN OF INVOLVEMENT AND RISK PROFILE OF SYMPTOMATIC
EROSIVE OSTEOARTHRITIS: RESULTS OF AN EXPLORATORY
POPULATION-BASED STUDY
M. Marshall 1, E. Nicholls 1, W.-Y. Kwok 2, M. Kloppenburg 2, D. van der
Windt 1, H. Myers 1, K. Dziedzic 1, G. Peat 1. 1Arthritis Res. UK Primary
Care Ctr., Keele Univ., Staffordshire, United Kingdom; 2Dept. of
Rheumatology, Leiden Univ. Med. Ctr., Leiden, Netherlands
Purpose: The purpose of this study was to explore whether erosive
osteoarthritis (EOA) shares the same pattern of joint involvement and
risk proﬁle as non-erosive radiographic hand OA (RHOA).
Methods: Participants in two population-based cohorts, aged >¼50
years and reporting hand symptoms in the last month. Interphalangeal
joints (rays 2-5) were scored using the Kellgren and Lawrence (K&L) and
Verbruggen-Veys grading systems. EOAwas deﬁned as an erosive (E) or
remodelled (R) phase. RHOA was deﬁned using sliding cut offs of
K&L>¼2, K&L>¼3 and K&L¼4. The frequencies of joint involvement for
EOA and RHOA were compared by Spearman's rank correlation coefﬁ-
cients. Comparative patterning by symmetry, row and ray for EOA and
RHOA was assessed using generalised estimating equations adjusting
for age, gender, hand joint, hand side and number of affected joints.
Using a series of case-control analyses, cases with EOA were compared
to RHOA controls on the following exposures: self-reported family
history of arthritis, self-reported previous injury and overuse of the
hands, body mass index (BMI) and other metabolic factors(dyslipidaemia, hypertension, diabetes) extracted blind to EOA status
from linked medical records for the 2 years prior to clinic attendance.
Results were expressed as odds ratios, adjusted for age and gender
(aOR), with 95% conﬁdence intervals (95%CI).
Results: In a total sample of 1076 symptomatic participants, 80 cases of
EOA and 523 controls with non-erosive RHOAwere identiﬁed. The rank
order and pattern of joint involvement for eroded joints was very
similar to that for joints classed as K&L>¼3 and K&L¼4 (rho>0.95).
Patterns of involvement in EOAwere strongest for symmetry (aOR¼6.5;
95%CI 3.0, 14.1) followed by row (2.0; 0.8, 5.0) and then ray (0.3; 0.0,
2.5). The same patterning was seen for joints classed as K&L>¼3 and
K&L¼4. Compared with individuals with non-erosive RHOA classed
K&L>¼3 (n¼193), those with EOA (n¼80) had an increased risk of
metabolic syndrome (2.7; 1.0, 7.1), notably dyslipidaemia (4.7; 2.1, 10.6)
(Table 1).
Conclusions: The similar frequency of joint involvement and patterning
in EOA and non-erosive hand OA involving deﬁnite joint space nar-
rowing would be consistent with EOA being a severe form of hand OA
rather than a distinct entity. However, metabolic exposures, and dysli-
pidaemia in particular, may be associated with the transition to EOA:
a ﬁnding that requires replication, ideally in longitudinal datasets.
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MEDIAL JOINT-SPACE WIDTH IS ASSOCIATED WITH PREVALENT AND
INCIDENT KNEE PAIN AND SEVERITY: THE OSTEOARTHRITIS
INITIATIVE
Y. Zhang 1, J. Niu 1, J. Duryea 2, T. Neogi 1. 1Boston Univ., Boston, MA, USA;
2Brigham and Women's Hosp., Boston, MA, USA
Purpose: The recent OARSI FDA osteoarthritis assessment of structural
change working group included in their recommendations a need to
further understand the relationship between joint-space narrowing
and symptoms, and in particular whether joint space predicts subse-
quent pain. We examined the association of quantitative JSW with
prevalence and incidence of knee pain as well as with prevalent pain
severity among participants of Osteoarthritis Initiative (OAI) using
a within-person knee-matched case-control study to minimize
between-person confounding.
Methods: The OAI study is a multi-center longitudinal observational
study focusing primarily on knee OA. Individuals aged between 45-79
years were recruited at four centers across the US to study the natural
history of, and risk factors for, the onset and progression of knee OA. At
baseline and yearly follow-up visits, knee-speciﬁc pain was assessed,
including a question about presence of knee pain, aching or stiffness in
Logistic regression: Hip morphology at year 2 predicting OA, OR (95% CI)
Univariate Multivariate#
Hip Morphology OR (95% CI) p-value OR (95% CI) p-value
LCE 1st Tert <27.8 0.87 (0.80, 0.95) 0.003 0.86 (0.78, 0.93) 0.001
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pain severity on a visual analog scale (0-10, with 10 being the worst
pain). Radiographic JSW was assessed using automated software that
delineated the femoral and tibial margins of the joint and generated the
JSW at ﬁxed locations of tibiofemoral joint. We selected medial
compartment JSW at x¼0.250 (ICC>0.99) and divided each measure
into sex-speciﬁc quartiles. To minimize between-person confounding,
we used a within-person knee-matched approach by identifying
subjects who had knees that were discordant for pain. Speciﬁcally, for
prevalent knee pain, we identiﬁed those subjects whose knee pain
status was discordant at the 12-month visit and examined the associ-
ation of JSW quartiles with prevalence of knee pain using conditional
logistic regression.We also identiﬁed subject with discordant knee pain
severity, and examined the association of JSW quartiles with pain
severity categories (0, 1-3, 4-6, >7) using amalgamating logistic
regression. To study the relation of JSW to incident knee pain, we
identiﬁed subjects who did not have frequent knee pain in either knee
at the 12-month visit and developed unilateral frequent knee pain at
either the 24-, or 36-, or 48-month visits. In this group, we examined
the relation of JSW (from one year prior to incident frequent knee pain
occurrence) to the risk of incident frequent knee pain using conditional
logistic regression. In all analyses we adjusted for history of knee injury.
Results: Included were 838 subjects with unilateral frequent knee pain
and 1,562 subjects with discordant pain severity categories at the 12-
month visit, and 490 subjects who developed unilateral incident knee
pain at either the 24- or 36-month visit. Narrow JSWwas associated with
high prevalent and incident knee pain. Compared with those in the
highest (widest)quartileof JSW, theoddsratiosofprevalentkneepainand
incident knee pain for the lowest (narrowest) quartile of JSW were 7.3
(95% CI: 3.7, 14.3) and 4.1 (1.6-10.7), respectively. JSWwas also associated
with theprevalent kneepain severity. Comparedwith thehighest quartile
of JSW, theodds ratios of having greater pain severitywere 1.2,1.7, and 5.1,
respectively, with each decreasing quartile of JSW (p for trend < 0.001).
Conclusions:Narrow JSWis associatedwithprevalence and incidence of
frequent knee pain and knee pain severity. Radiographic JSWmeasured
by automated software appears to relate to meaningful symptom
outcomes in knee OA, including concurrent pain and subsequent pain.(per 1 units)
LCE 2nd Tert 27.8-
33.6 (per 1 units)
1.09 (0.95, 1.24) 0.211 1.10 (0.96, 1.25) 0.159
LCE 3rd tert>¼33.6
(per 1 units)
1.07 (0.99, 1.16) 0.093 1.06 (0.96, 1.16) 0.234
Alpha angle
(65+ vs <65)
2.83 (1.72, 4.65) <0.001 2.66 (1.63, 4.33) <0.001
Alpha angle & LCE in same Model
LCE 1st Tert <27.8
(per 1 units)
0.87 (0.79, 0.95) 0.002 0.85 (0.77, 0.93) <0.001
LCE 2nd Tert 27.8-
33.6(per 1 units)
1.08 (0.94, 1.24) 0.256 1.10 (0.96, 1.26) 0.177




2.95 (1.78, 4.87) <0.001 2.78 (1.70, 4.54) <0.001
# adjusted for Joint Space, Age, BMI
Probability of OA vs AP alpha angleĂ26
THE ASSOCIATION BETWEEN HIP MORPHOLGY AND 19-YEAR RISK
OF OSTEOARTHRITIS IN THE HIP
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Purpose: Subtle deformities of the acetabulum and proximal femur are
recognised as biomechanical risk factors for the development of hip
osteoarthritis (OA) and the association between abnormal morphology
with OA is well established in cross-sectional studies, which unfortu-
nately cannot prove causality. Longitudinal data which may provide
evidence of a causal relationship, particularly in relation to femo-
roacetabular impingement (FAI) is lacking. X-ray measurements that
quantify these subclinical deformities may aid understanding of these
associations and their role in the development of hip OA.We undertook
this study to examine relationships between a number of morpholog-
ical measurements of the proximal femur and acetabulum and the risk
of radiographic OA 19 years later.
Methods: In 1989, 1003 womenwere recruited to participate in the study.
Each had an anteroposterior (AP) pelvis radiograph at year 2. These radio-
graphs were analysed using a validated programme for measuring
morphology, HipMorf 2.0 (software developed in house using MATLAB
Ăversion R2009a). Only 3 morphological parameters were used for this
focussed research question. 466 individuals remained enrolled at year 20
and underwent a follow-up AP radiograph. Radiographic OAwas assessed
at year 20 by a second observer using the Kellgren/Lawrence (K/L) scale for
hip OA (description based scale of 0-4). OA was deﬁned as K/L 2. All
morphological measurements were read blinded to the ﬁnal K/L grading.
Because both acetabular over and under-coverage are implicated in the
patho-aetiologyofOA, lateral centre edgewasdivided into tertiles. Alpha
angle showed a bimodal distribution and was categorised accordingly.
Logistic regression analysis was performed using radiographic OA as
a binary outcome. The model adjusted for baseline age and BMI and
included only subjects without evidence of OA at baseline (K/L<2).
Parameters that were statistically signiﬁcant in the regression model were
combined in further multivariate analysis, using the same covariates.
Logistic regression analysis was with robust standard errors and clustering
by subject identiﬁer to account for the dependency of two hips from one
subject.
Results: Participants with OA at 20 years had a higher prevalence of
cam deformity at baseline than did their respective controls (median
alpha angle 53.2 versus 45.5). Mean lateral centre edge (LCE) angle
was 30.5 in both groups, but examination for distribution of data with
kernel density plots revealed an increased tendency towards both
dysplasia and pincer in the OA group. Logistic regression showed that
an alpha angle of more than 65 was associatedwith a 2.7 fold increased
risk of OA (95% CI 1.63-4.33, p<0.001). Low LCE was associated with OA
development, degree reduction in LCE was associated with a 14.0% (95%
CI 7-22, p¼0.001) increased risk of OA. Alpha angle and LCE were
independent predictors of OA when combined in the same model. No
signiﬁcant interaction was identiﬁed.
